Juaw NG W

ey IR

'.\.'R!E;CT l

SUBLINGAME A4 | |

IFNCH 0 3 F 1 EG&G ROCKY FLATS, INC
q VAL GJ T ROCKY FLATS PLANT P O BOX 464 GCLDEN COLORADO 80402 0464 (303) 566 7300

JAVIS U G [

TERESAA OW 1 A (}q
sRAY A< v A 17, 199 -AF.

= — prii 395 95-RF 0344’{.
SLOVER WS jod

COLAN 2 W T

SANNI S J oy

—ARMAN LK .

S T curt Musnchow BEST AVAUZAIE CirY

SILEIG U G I‘L Environmental Restoration Division

TUTCUING N M [

JACKSON D71 i DOE, RFFQ

<ELL, 3 E |

<UESTER AW {

:Aoﬁémi&.ao T L OPERABLE UNIT (QU) 5, WOMAN CREEK PRICRITY DRAINAGE TECHNICAL MEMORANDUM
M‘C: A TG , #15, ADDENDUM TO THE FIELD SAMPLING PLAN WIND RESUSPENSION POTENTIAL STUDY
VONTEOSE L K| REPORT, CAB-043-95

UCAGAN AV T

:gz% ?/TA Action Transmit the results of the Wind Resuspension Potential Study to the Environmental
SISNG L ! Protection Agency (EPA) and the Caolorado Department of Publiic Health and Environment
SANQLING N8 (CDPHE)

SCOWARTZ - R

3ETLCCL - H -

STSNART D L. | -
‘ic'}';;""fm“ ( This letter transmits four coptes of the subject report for distribution to the EPA and the
JOGFRHES QM COPHE The QU5 Wind Resuspension Potenbal Study was conducted in accordance with the
7 30N .M : Addendum to the Field Sampiing Plan, TM #15 and the results are documented in the report

y ‘J, — The information contained in this report will be incarparated into the appropnate sections

_r‘__.l_él.ﬁig——-——-—

T oo Of the RFI/RI Report for OUS

PN ON? 7= o5 Y 2 ‘/

b HoEE If you have any questions regarding this transmittal please contact me at extension 9100

P20 N //{
| /// V. .
i i Li L /r% /
7 Caral A Bicher

=ORAES CONTHOL%“ Z_ Operable Unit No 5 Project Manager
AOMity 2ECOR0 - Environmental Restoration Program Division

3C0JECT SiL2 TX |
JATS o

CLASSIFICATION CAB b
el [
UNCLASSFIED 1 X
CONF!DEx\‘lTlAL | Ong and 1 cc - K Muenchow
SECCE" ™
AUTHORIZED CLASSIFIER  Attachment

JIGNATURE As Stated
DOCUMENT CLASSIFICATION

AEEW WAIVER PER
TLASIIFICATICON (o4
IN REZLY TO RFP CC NO
W/, s ani
ACTION (T=M STAIQ_S
//DAHTIAUOPEN L
" c.oseD

——t

ETTET APPAOVALS

CRIGINATOR & ~PIST NITTALS

{

i ITHHE unr 4



53203

OUS WIND RESUSPENSION POTENTIAL STUDY

Apnl 1995

EG&G Rocky Flats, Inc.
Golden, Colorado 80402-0464

Prepared by

Advanced Sciences, Inc.
405 Urban Street, Suite 401
Lakewood, Colorado 80228



EXECUTIVE SUMMARY

As part of the implementaton of Techmical Memorandum No 15 (TM15), Amended Field
Sampling Plan, for the Operable Unit No 5 (OUS) RCRA Facility Investigation/Remedial
Invesugatuon (RFI/RI), an investigation 1nto the wind resuspenston potentials of soils in QUS was
conducted. The objective of this investigaton was to assess the wind resuspension potential of
the souls in the Individual Hazardous Substance Sites (IHSSs) in OUS and to determine 1if the
results of a wind tunnel study conducted previously throughout Operable Unit No 3 (OU3) could
be used rehiably for the OU5S RFI/RI air dispersion modeling and the Human Health Risk
Assessment (HHRA) This investigation was conducted using the rapid assessment methodology
described by Cowherd et al (1985) This invesugation consisted of an examination of soil types
and conditions and vegetative cover at selected locations within both QU5 and the OU3 wind-
tunnel study area. The results of this investgation indicated that threshold friction velocities for
the OUS locations were consistently higher than the values reported in the OU3 wind tunnel
study Therefore, the threshold wind speed values from the OU3 study can be apphed to the air
dispersion modeling for the OUS RFI/RI and HHRA with the confidence that conservative,
health-protecting assumptions are being exercised.



Introduction

The amended field sampling plan, Technical Memorandum No 15 (TM15), for the Woman Creek
Pnonty Drainage Operable Unit No 5 (OU5) RCRA Facility Investigation/Remedial Investigaton
(RFI/RI) Work Plan (EG&G 1994a) described four air quality investigations the Radioactive
Ambient Air Momtoring Program (RAAMP), special OUS ambient air samplers, a wind
resuspension potential study, and an examination of the volatithzation of soil gases The RAAMP
and OUS samplers have continued operation as part of the routine air quality momtoring
programs at the Rocky Flats Environment and Technology Site (RFETS) The amended RFI/RI
Work Plan recommended the investigation into the volatilization of gases from OUS only if
inhalation of volatile chemical species was determined to be an exposure pathway of concern
At this wnung, the inhalation of volatnle organic compounds by workers or future residents
outdoors has not been designated a complete exposure pathway

This report discusses the supplemental field investigation into the wind resuspension potentials
of the soils in OUS that was conducted as part of the Addendum to Final Phase I RFI/RI Work
Plan It presents the objectives, methods, and results of the study

Wind Resuspension Potential Study Objectives -

Arr dispersion modeling provides the primary basis for assessing the inhalation nisks posed by
windblown contaminated dust to current and future residents and future outdoor workers
Perhaps the most critical input parameters to air dispersion models are those associated with the
source terms In the situation of OUS, the important source input factors are the contaminant
levels 1n the surface sous and the wind resuspension potentials of those soils The onginal
investiganons of the QU5 RFI/RI Work Plan focused on the contaminant levels 1n the surface
soils and those findings are discussed extensively in TM15 The objective of the additional air
quality study was to assess the wind resuspension potennal of the soils in the Individual
Hazardous Substance Sites (IHSSs) in QUS

In 1993, EG&G conducted a field investganon throughout Operable Unit No 3 (OU3) to
determine the wind resuspension potentials of the souls in the areas east of Indiana Street (EG&G
1994b) The OU3 study uthized a portable wind tunnel. That study yelded important
information about the wind erosion potential of the OU3 areas, possibly the most valuable of
which was the calculation of specific threshold fnction velocites and threshold wind speeds of
the sites that were examined. Fniction velocity, which 1s a measure of the wind shear at the
erodible surface, characterizes the capacity of the wind to cause surface particle movement.
Threshold friction velocity 1s the mimmum velocity that results 1n particle movement. Threshold
wind speed 1s equivalent wind speed at an elevanon above the ground surface, for example, 10
meters which 18 the standard height of a reference anemometer The purpose of this wind
resuspension potential study in the Woman Creek Drainage was to estumate the threshold fricaon
velocities of the OUS sites and compare these to the OU3 wind tunnel study results If the OUS
investigation results compare favorably with the threshold friction velocity values determined 1n
the OU3 wind tunnel study, then the OU3 data can be utihized rehably for the OUS RFI/RI air
dispersion modeling and, henceforth, the Human Health Risk Assessment (HHRA)
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Wind Resuspension Potential Study Methodology

The investigation of the wind erosion potential of contaminated soils 1n areas of interest in QUS,
including THSS 115, IHSS 133, the surface disturbance south of IHSS 133, IHSS 209, and the
surface disturbance west of IHSS 209, was proposed as a phased approach The first phase
involved a limited field invesngation of the site and compansons of these results with those of
the more intensive wind tunnel study that was performed at OU3 If the first phase results were
inconclusive, then a second phase was recommended. The second phase would be the replication
at OUS of the intensive field studies that were conducted 1n 1993 at QU3

The wind resuspension potential study relied on the rapid assessment methodology descnibed by
Cowherd et al. (1985) The field examinations consisted of observations about sites selected as
representative of the areas of interest 1n both OU3 and OUS5 (see Figures 1 through 5 for
observation locations) At each location visual examinations of soul type and conditons and
vegetative cover were conducted. The soil type was characterized along wath the soil moisture
and presence or absence of soi crusing. The extents of bare soil, vegetanve cover, and other
nonerodible elements (gravels and cobbles larger than 1 cm diameter) were esumated. Finally,
a sou sieving procedure was conducted at each locaton with 4 mm, 2 mm, 1 mm, 0 5 mm, and
025 mm sieves to esumate the aggregate size mode of the surface soil From the estmate of
the aggregate size mode, the threshold friction velocity of the so1l was determined from a figure
in the reference document. “A correction factor was calculated to account for the increase~in
threshold friction velocity due to the nonerodible elements.

In working with the rapid assessment method, several imitations and difficulues with the
procedures and calculations were encountered. The reference document (Cowherd et al , 1985)
cautions that the procedures provide only a "first-cut, order-of-magmtude” estimate of exposure
1n hmited applicanons Nevertheless, the Cowherd method 1s endorsed as affording a degree of
accuracy consistent with simplified quanttanve esumation procedures (EPA 1988) Approaches
such as the Soil Conservation Service method (Woodruff and Siddoway 1965) to eshmate wind
erosion apply to annual losses from crop land and cannot be applied to generate short-term
esumates The Cowherd method was selected because of the current land use of RFETS, the
nature of the soils and vegetatve cover in OUS, and the episodic mgh-wind events charactenisac
of the region

Certain assumptions incorporated into the rapid assessment method somewhat himted the
interpretations of the OUS study Most apparent was the utnlization of only a few sieve sizes to
esumate the mode of the aggregate size. Soil elements larger than 1 cm and smaller than 0 25
mm were not included in the sieve analysis At some locations, these fractions, more frequently
the larger end of the scale, composed the most volumetnc fraction. Standard soi sieving
techmques quanufy the fractions by weighings The Cowherd rapid assessment method calls for
visual estumates of the relative sizes of the catches Investigators for this study improved the
techmque by volumetncally measunng the individual fractions to esaumate the mode In additon,
1t was difficult to esumate how much of the nonerodible elements were embedded 1n the ground
surface When 1n doubt, SO percent seemed like a reasonable esumate. A senious limitanon 1n
the view of the investugators was the poor quanatative accounting for the miugatung effects of
partial vegetative cover Correction factors for nonerodible elements could not be assigned values
above 10 due to hmitanons 1n the graph accompanying the reference document.
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Wind Resuspension Potential Study Results and Discussion

Field work was performed from January 20 to January 27, 1995 Weather conditions duning the
month prior to the field study were unusually dry All soils were dry dunng the study peniod.
Ambient temperatures were unseasonably warm, 1n the 40 °F and 50 °F ranges Daytme winds
duning the study period were light from the southeast and east.

The 1993 OU3 wind tunnel study examined four terrestnal sites These same four terrestnal sites
were investigated as part of this wind resuspension potential study (Figure 1) Sites T-1, T-2,
and T-3 of the OU3 wind tunnel study were chosen for that study as representanve of the soil
and vegetation condinons on areas directly east of the Rocky Flats Plant. Conditons were
somewhat dufferent at cach site At T-1, the soil was a clayey sit with some fine gravels, and
vegetative cover was fair to good. Location T-3 was three-fourths of a mile or more east of T-1
Here the so1l was a silty, sandy gravel. Although the vegetative cover was far less than at T-1,
the other nonerodible elements provided a comparable overall coverage Location T-2 displayed
a silty sand with fair vegetative cover The fourth terrestrial location, T-4, was about two miles
southeast of the other three OU3 wind tunnel study sites It had been selected because 1t was
charactenistcally dafferent from the other three sites The soil was a silty sand, and although the
aggregate size mode was comparable to two of the other OU3 sites, the vegetative and other
nonerodible cover at this fourth location was mimimal. _
Ten locations, 1n two groups of five each, were chosen as representative of soil and vegetation
condinons within THSS 115 (Figure 2) Surface slopes throughout the landfill are fairly steep,
15 percent to 40 percent and facing south Locations 115AQ1 through 115AQ5 were situated
west to east along the top of the landfill slope Soils were gravelly sands with larger aggregate
size modes and noticeable bare soil. The extent of nonerodible elements, both gravels-cobbles
and vegetation, was vanable. Location 115AQS5 was somewhat down the slope and displayed
a smaller aggregate size mode and more vegetative cover. The remaiming locations 1n IHSS 115,
115AQ6 through 115AQ10, were situated east to west along the lower elevations of the landfill
They were characterized generally by smaller aggregate size modes and very good vegetauve
cover

Within THSS 133, five locations were examined as representative of conditions 1n that area of
interest (Figure 3) Area slopes were gentle, approximately five percent with a south onentation
Soils were gravelly sands and sandy silts with smaller aggregate size modes Vegetative cover
was excellent, usually complete

At this wniting, the three surface disturbance areas on the south side of Woman Creek are not
considered areas of contaminant concern and have not included as radiological sources in the air
dispersion modeling for the OUS RFI/RI Fewer locatons within these three areas were
examined 1n this wind resuspension potental study

The surface disturbance south of IHSS 133 1s located on a flat hilltop on the south side of
Woman Creek. Within this area, two locations, idenufied as SASH-AQ16 and SASH-AQ17,
were nvesugated (Figure 4) Soils were gravelly sands indicauve of a hilltop situaton The
aggregate size modes were smaller Vegetative cover was very good.



IHSS 209 1s a large, basically level, surface disturbance area on another hlitop on the south side
of Woman Creck Three locations, identfied as 209AQ18 through 209AQ20, wathin IHSS 209
were examined (Figure 5) The soils on this hilltop were generally sandy gravels exhibiting
larger aggregate modes Vegetative cover was only fair, but other nonerodible elements added
conspicuous protection from wind erosion

The surface disturbance west of IHSS 209 1s a moderately sloping hillside, north-facing, on the
south side of Woman Creek Two locations, W209AQ21 and W209AQ22, were examined in this
homogeneous area (Figure 5) Gravelly and clayey sands charactenized the slope Aggregate size
modes were smaller Vegetatnve cover was uniformly very good.

The results of the OUS wind resuspension potential study are summarized in Table 1 The rapid
assessment method produced values for threshold friction velocities at the four OU3 wand tunnel
study sites that were within the same order of magmtude, but higher by several factors, as the
results of the OU3 wind tunnel study (Table 2) Field observations of the vegetanve and soil
conditions at both the OU3 wind tunnel study sites and throughout OUS found that the two areas
generally were comparable Soil particle aggregate size modes were typically larger throughout
OUS5 The vegetative cover was generally more extensive 1n OUS than 1n OU3, excepting the
top of the landfill slope and IHSS 209

The threshold friction velocities calculated for the OUS locations were consistently hugher,
sometmes by an order of magnitude, than the values reported 1n the OU3 wind tunnel study
Consequently, the threshold wind speed values from the OU3 study can be applied to the air
dispersion modeling for the OUS RFI/RI and HHRA with the confidence that conservative,
health-protecting assumptions are being exerctsed.

The rapid assessment method yielded values that are conservatve esumates of the threshold
fnction velocities and threshold wind speeds around OUS With the availability of the results
of the wind tunnel study at OU3, where field conditions are generally comparable to OUS, more
accurate values are not required at this time for air dispersion modeling purposes It is
recommended, however, that a more thorough analysis of the general apphicability of the OU3
wind tunnel study results to sites all around the Rocky Flats Plant be designed and implemented.




Location

115AQ1
115AQ2
115AQ3
115AQ4
115AQ5

115AQ6
115AQ7
115AQ8
115AQ8
115aQ10

133AQ11
133AQ12
1334013
133AQ14
133AQ15

SASH-AQ16
SASH AQ17

208AQ18
209AQ19
209AQ20

W209AQ21
W209AQ22

OuU3T 1AQ23
0OuU31 2AQ25
QU3T 3AQ24
OU3T 4AQ26

Notes

Aggregate size mode

075

075
03

q
4
4

05
075

03
05
2

05

Threshold friction
velocity u't
uncorrecied {cmis)
(Fig 34 (1)

115
100
115
115
75

115
115
115

50
58

40
50
a8
50

Bare
soil (m*2) (2)

02
003

025
02
01

01
01

025
035
005
085

(1) Figure references are from Cowherd et al 1985
{2) Estimates are based on examinations of 1 m*2 of ground at seiected locations
(3) Sum of vegetation coverage pius other nonerodibie elements coverage may be more than (1 Bare sow) due 1o overlap of vegetation and other noneradible elements

(4} Maximum correction ratio extrapolated from Figure 3 S 15 10 which is used for all Lc values >0 1

Table 1 OUS Wind Resuspension Potentiat Study Results

Vegetation
coverage (m*2) (23)

035
015
035
005
08

08
097

04
03
05

ag
09

07
06
025
01

Vertical Equivalent frontal ares
Other dibl fracti of d {m*2)
coveiage (m*2)(2,3) embedded (Coverage (t-embtrac))
065 035 04225
025 05 0125
025 G5 6125
o8 05 04
025 05 0125
01 075 0025
015 05 0075
065 0s 0325
015 05 0075
003 05 0015
025 075 » 00625
005 05 0025
01 05 005
07 a5 035
03 o8 006
03 05 ¢ 15
03 05 015
04 0S5 02
0$ 0S5 025
065 08 013
015 05 0075
0025 05s 00125
005 025 G a375
015 02 012
07 0s 035
01 05 005

Le
[Eq front area/
Asea of bare soil]

{5) Equivalent 10-m wwl speed 1s calculated from the threshoid fnction velocity using the logarthmic wind profile distibution u(2) = (U*t/0 04)(in 2/20)
where the roughness height 2o s assumed to be 1 5 cm faciity wide

Cotrection
ratio
(Fig 3-8)(14)

10
infintte

infintte
infinte

Threshold friction
velocity u t
corrected (cmis)
f(u"t XRatioj}

1150
1000
1150
1150
750

500
406
1150
750
580

1000
infirute
650
infinite
nfinite

580
400

1150
1150
1150

500
406

400
500
880
350

Equivalent 10-m
wind speed
(mithn) (5}

418
364
418
418
273

182
148
418
273
21

364
infinite
236
infinite
infinite

21
145

418
418
418

182
148

145
182
320
127

SOILSIEV XLS




Table 2. Comparison of Results of 1993 Wind Tunnel Study and
1995 Rapid Assessment Method

Threshold fricuon velocity (cm/s)

OU3 locanon 1993 Wind tunnel study (1) 1995 Rapid assessment method
T-1 >280 400
T-2 >170 500
T3 >180 830
T-4 >160 350

Note (1) EG&G 1994
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